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[Title of the Invention] METHOD FOR PRODUCING LIQUID 

CRYSTAL DISPLAY DEVICE 
[Abstract] 

[Object] To provide a process for producing a liquid 
crystal display device which can produce the liquid crystal 
display device having high display uniformity although 
liquid crystals that are deteriorated and decomposed by 
ultraviolet rays are used when producing the liquid crystal 
display device by using a liquid crystal dropping method and 
liquid crystal injection method. 

[Solving Means] An ultraviolet ray curing sealing material 
3 is first formed on a first electrode substrate 1 in 
prescribed patterns. The liquid crystals 4 are then dropped 
to the region enclosed by the sealing material 3 of the 
first electrode substrate 1 and spacers 5 for controlling a 
gap are sprayed on a second electrode substrate 2 facing the 
first electrode substrate 1. A color filter layer 14 
covered with a transparent protective layer 15 on its 
surface is formed on the second electrode substrate 2 so as 
to be located on the surface on the inner side of the 
sealing material 3. The first and second electrode 
substrates 1 and 2 are then stuck to each other in a vacuum 
state to form the entire substrate 9. Finally, an 
ultraviolet lamp 8 irradiates ultraviolet rays to the entire 
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substrate 9 through a mask 6 having the prescribed patterns 
for transmitting light and the second electrode substrate 2. 

[Claims] 

[Claim 1] A method for producing a liquid crystal display 
device comprising the steps of forming an ultraviolet ray 
curing sealing material on a first or second electrode 
substrate in prescribed patterns, dropping liquid crystals 
to the region enclosed by the sealing material of the first 
electrode substrate, providing spacers for controlling a gap 
on the second electrode substrate facing the first electrode 
substrate, sticking the first and second electrode 
substrates to each other in a vacuum state, and irradiating 
ultraviolet rays to the stuck first and second electrode 
substrate through a mask having the prescribed patterns for 
transmitting light, wherein the ultraviolet rays are 
irradiated to the sealing material and are not irradiated to 
the liquid crystal. 

[Claim 2] The method according to Claim 1, wherein a 
color filter is formed on the first electrode substrate so 
as to be located on the surface on the inner side of the 
sealing material, and the mask is located on the first 
electrode substrate* 

[Claim 3] The method according to Claim 1, wherein a 
color filter is formed on the second electrode substrate so 
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as to be located on the surface on the inner side of the 
sealing material, and the mask is located on the second 
electrode substrate. 

[Claim 4] The method according to Claim 1, wherein guides 
are formed at the both sides of the prescribed patterns of 
the mask and are stuck to the first and second electrode 
substrates . 

[Claim 5] The method according to Claim 1, wherein the 
stuck first and second electrode substrates are aligned with 
the mask. 

[Claim 6] The method according to Claim 5, wherein the 
width of the pattern of the mask is equal to or less than 3 
mm. 

[Claim 7] A method for producing a liquid crystal display 
device comprising the steps of filling the liquid crystals 
in a liquid crystal panel obtained by sandwiching the 
spacers for controlling the gap between the electrode 
substrates of which the peripheries are enclosed by the 
sealing material through a injecting port, coating ambient 
curing resin on the injecting port after the liquid crystals 
are filled, coating ultraviolet ray curing resin on the 
ambient curing resin, and irradiating ultraviolet rays to 
the injecting port to cure the ultraviolet ray curing resin. 

[Detailed Description of the Invention] 



H09-061829.doc 



- 4 - 



[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for producing 
a liquid crystal display device. 
[Description of the Related Art] 
[0002] 

A method for producing a liquid crystal display device 
using a conventional liquid crystal dropping method and 
liquid crystal injecting method will be described. Fig. 8 
illustrates a method for producing a liquid crystal display 
device using a liquid crystal dropping method in prior art, 
Fig. 9 is a cross-sectional view illustrating in detail an 
ultraviolet ray irradiating process in Fig. 8, and Fig. 10 
illustrates a method for producing a liquid crystal display 
device using a liquid crystal injecting method in prior art. 

[0003] 

In Figs. 8 and 9, first, an ultraviolet ray curing 
sealing materials formed on a first electrode substrate 1 in 
a prescribed pattern (Fig. 8(a)). Next, liquid crystals 4 
are dropped to the region enclosed by a sealing material 3 
of the first electrode substrate 1 and spacers 5 for 
controlling a gap are sprayed on a second electrode 
substrate 2 facing the first electrode substrate 1 (Fig. 
8(b)). Next, the first and second electrode substrates 1 
and 2 are stuck to each other in a vacuum state (Fig. 8(c)) . 
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Finally, an ultraviolet ray lamp 8 irradiates ultraviolet 
rays to the entire substrate 9 through a mask 6 having a 
prescribed pattern to cure the sealing material 3 (Fig. 
8(d)). Thereby, the liquid crystal display device is 
obtained. As shown in Fig. 9, a light shielding layer 10 is 
formed on the side of the mask 6 opposite to the entire 
substrate 9, and the ultraviolet rays are irradiated to the 
sealing material 3 through a portion in which a light 
shielding layer 10 is not shown. In this case, clearance is 
provided between the entire substrate 9 and the mask 6 in 
order to prevent the light shielding layer 10 from being 
damaged. Also, since the irradiated ultraviolet rays are 
not parallel light, the ultraviolet rays are irradiated to a 
portion in addition to the sealing material 3. 
[0004] 

Next, in Fig. 10, the liquid crystals 4 are filled in a 
liquid crystal panel 11 obtained by sandwiching the spacers 
for controlling the gap between the electrode substrates of 
which the peripheries are enclosed by the sealing material 3 
through a injecting port 13 (Fig. 10(a)). Next, ultraviolet 
ray curing resin 12 is coated on the injecting port 13 after 
the liquid crystals are filled (Fig. 10(b)). Finally, the 
ultraviolet ray lamp 8 irradiates the ultraviolet rays to 
the injecting port 13 to cure the ultraviolet ray curing 
resin 12 (Fig. 10(c)). Thereby, the liquid crystal display 
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device is produced. 
[0005] 

[Problems to be Solved by the Invention] 

However, in the conventional liquid crystal dropping 
method, if the liquid crystals which are deteriorated and 
decomposed by the ultraviolet rays are used as the material 
of the liquid crystal 4, the liquid crystal material at the 
vicinity of the sealing material 3 is deteriorated or 
decomposed by the ultraviolet rays leaked from the mask 6. 
Also, even in the conventional liquid crystal injecting 
method, the liquid crystal material at the vicinity of the 
injecting port 13 is deteriorated or decomposed by the 
ultraviolet rays which are directly irradiated to cure the 
ultraviolet ray curing resin 12. If the liquid crystal 
material is deteriorated or decomposed, the display 
uniformity of the liquid crystal display device is 
deteriorated. 

[0006] 

Accordingly, the object of the present invention is to 
provide a method for producing a liquid crystal display 
device which can obtain a liquid crystal display device 
having high display uniformity even in case that the liquid 
crystals are deteriorated or decomposed by the ultraviolet 
rays is used when producing the liquid crystal display 
device using the liquid crystal dropping method and the 
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liquid crystal injecting method. 
[0007] 

[Means for Solving the Problems] 

According to a first aspect of the present invention, 
there is provided a method for producing a liquid crystal 
display device comprising the steps of forming an 
ultraviolet ray curing sealing material on a first or second 
electrode substrate in prescribed patterns, dropping liquid 
crystals to the region enclosed by the sealing material of 
the first electrode substrate, providing spacers for 
controlling a gap on the second electrode substrate facing 
the first electrode substrate, sticking the first and second 
electrode substrates to each other in a vacuum state, and 
irradiating ultraviolet rays to the stuck first and second 
electrode substrate through a mask having the prescribed 
patterns for transmitting light. The ultraviolet rays are 
irradiated to the sealing material and are not irradiated to 
the liquid crystal. 
[0008] 

In the first aspect of the present invention, it is 
preferable that a color filter is formed on the first 
electrode substrate so as to be located on the surface on 
the inner side of the sealing material, and the mask is 
located on the first electrode substrate. 

[0009] 
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In the first aspect of the present invention, it is 
preferable, that a color filter is formed on the second 
electrode substrate so as to be located on the surface on 
the inner side of the sealing material, and the mask is 
located on the second electrode substrate. 

[0010] 

In the first aspect of the present invention, it is 
preferable that guides are formed at the both sides of the 
prescribed patterns of the mask and are stuck to the first 
and second electrode substrates. 

[0011] 

In the first aspect of the present invention, it is 
preferable that the stuck first and second electrode 
substrates are aligned with the mask. In this case, it is 
preferable that the width of the pattern of the mask is 
equal to or less than 3 mm. 
[0012] 

According to a second aspect of the present invention, 
there is provided a method for producing a liquid crystal 
display device comprising the steps of filling the liquid 
crystals in a liquid crystal panel obtained by sandwiching 
the spacers for controlling the gap between the electrode 
substrates of which the peripheries are enclosed by the 
sealing material through a injecting port, coating ambient 
curing resin on the injecting port after the liquid crystals 
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are filled, coating ultraviolet ray curing resin on the 
ambient curing resin, and irradiating ultraviolet rays to 
the injecting port to cure the ultraviolet ray curing resin 
[0013] 

[Preferred Embodiment of the Invention] 

According to a first aspect of the present invention, 
there is a method for producing a liquid crystal display 
device comprising the steps of forming an ultraviolet ray 
curing sealing material on a first or second electrode 
substrate in prescribed patterns, dropping liquid crystals 
to the region enclosed by the sealing material of the first 
electrode substrate, providing spacers for controlling a gap 
on the second electrode substrate facing the first electrode 
substrate, sticking the first and second electrode 
substrates to each other in a vacuum state, and irradiating 
ultraviolet rays to the stuck first and second electrode 
substrate through a mask having the prescribed patterns for 
transmitting light. Since the ultraviolet rays are 
irradiated to the sealing material and are not irradiated to 
the liquid crystal, the liquid crystals at the vicinity of 
the sealing material are not deteriorated or decomposed by 
the ultraviolet rays. Thereby, the display having the high 
uniformity can be obtained in the entire display panel of 
the liquid crystal display device. 

[0014] 



H09-061829.doc 



- 10 - 



Further, in the first aspect of the present invention, 
a color filter is formed on the first electrode substrate so 
as to be located on the surface on the inner side of the 
sealing material, and the mask is located on the first 
electrode substrate. Since the ultraviolet rays are 
irradiated from the electrode substrate (first electrode 
substrate) having the color filter layer formed thereon 
through the mask having prescribed patterns, most of the 
light is absorbed by the color filter layer although the 
ultraviolet rays are leaked from the mask. Accordingly, the 
liquid crystals at the vicinity of the sealing material are 
not deteriorated or decomposed by the ultraviolet rays. 
Thereby, the display having the high uniformity can be 
obtained in the entire display panel of the liquid crystal 
display device. 

[0015] 

In the first aspect of the present invention, a color 
filter is formed on the second electrode substrate so as to 
be located on the surface on the inner side of the sealing 
material, and the mask is located on the second electrode 
substrate. Since the ultraviolet rays are irradiated from 
the electrode substrate (second electrode substrate) having 
the color filter layer formed thereon through the mask 
having prescribed patterns, most of the light is absorbed by 
the color filter layer although the ultraviolet rays are 
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leaked from the mask. Accordingly, the liquid crystals at 
the vicinity of the sealing material are not deteriorated or 
decomposed by the ultraviolet rays. Thereby, the display 
having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 
[0016] 

Further, in the first aspect of the present invention, 
guides are formed at the both sides of the prescribed 
patterns of the mask and are stuck to the first and second 
electrode substrates. Since the mask having the guides at 
the both sides of the prescribed patterns is stuck to the 
first and second substrates and the ultraviolet rays are 
irradiated, the leakage of the ultraviolet rays from the 
mask is reduced. Accordingly, the liquid crystals at the 
vicinity of the sealing material are not deteriorated or 
decomposed by the ultraviolet rays. Thereby, the display 
having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 

[0017] 

Further, in the first aspect of the present invention, the 
stuck first and second electrode substrates are aligned with 
the mask. Since the location precision between the pattern 
of the mask for transmitting the light and the sealing 
material is improved and the width of the pattern of the 
mask can be narrow, the leakage of the ultraviolet ray from 
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the mask is reduced. Accordingly, the liquid crystals at 
the vicinity of the sealing material are not deteriorated or 
decomposed by the ultraviolet rays. Thereby, the display 
having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 
[0018] 

Furthermore, in the second aspect of the present 
invention, there is provided a method for producing a liquid 
crystal display device comprising the steps of filling the 
liquid crystals in a liquid crystal panel obtained by 
sandwiching the spacers for controlling the gap between the 
electrode substrates of which the peripheries are enclosed 
by the sealing material through a injecting port, coating 
ambient curing resin on the injecting port after the liquid 
crystals are filled, coating ultraviolet ray curing resin on 
the ambient curing resin, and irradiating ultraviolet rays 
to the injecting port to cure the ultraviolet ray curing 
resin. Since, after filling the liquid crystals in the 
liquid crystal panel, the ambient curing resin and the 
ultraviolet ray curing resin are coated as sealing resin, 
the large sealing strength is obtained by the ambient curing 
resin and the extra introduction of the ambient curing resin 
into the injecting port can be prevented by covering the 
ultraviolet ray curing resin. Thereby, since an irradiating 
amount for temporarily curing the ultraviolet ray curing 
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resin is required as the irradiating amount of the 
ultraviolet rays, the amount of the ultraviolet rays which 
are directly irradiated to the liquid crystal layer can be 
reduced. Accordingly, the liquid crystals at the vicinity 
of the sealing material are not deteriorated or decomposed 
by the ultraviolet rays. Thereby, the display having the 
high uniformity can be obtained in the entire display panel 
of the liquid crystal display device. 
[0019] 
[Embodiments] 

Hereinafter, the present invention will be further 
illustrated using embodiments. 
<First embodiment> 

Fig. 1 illustrates a method for producing a liquid 
crystal display device according to a first embodiment of 
the present invention, and Fig. 2 is a cross-sectional view 
illustrating in detail an ultraviolet ray irradiating 
process in Fig. 1. 

[0020] 

In Figs. 1 and 2, an ultraviolet ray curing sealing 
material 3 is first formed on a first electrode substrate 1 
in prescribed patterns (Fig. 1(a)). The liquid crystals 4 
are then dropped to the region enclosed by the sealing 
material 3 of the first electrode substrate 1 and spacers 5 
for controlling a gap are sprayed on a second electrode 
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substrate 2 facing the first electrode substrate 1 (Fig. 
1(b)). A color filter layer 14 covered with a transparent 
protective layer 15 on its surface is formed on the second 
electrode substrate 2 so as to be located on the surface on 
the inner side of the sealing material 3. Here, as the 
color filter layer 14, RGB micro color filters composed of 
three primary colors of red (R) , green (G) , and blue (B) are 
used. The first and second electrode substrates 1 and 2 are 
then stuck to each other in a vacuum state to form the 
entire substrate 9 (Fig. 1(c)). Finally, an ultraviolet 
lamp 8 irradiates ultraviolet rays to the entire substrate 9 
through a mask 6 having the prescribed patterns for 
transmitting light and the second electrode substrate 2 (Fig. 
1(d)). Thereby, the liquid crystal display device is 
obtained. 

[0021] 

According to the result of evaluating the uniformity of 
the liquid crystal display device obtained by the above- 
mentioned method, the display having high uniformity can be 
realized in the entire display panel of the liquid crystal 
display device including the vicinity of the sealing 
material 3. Also, according to the result of evaluating the 
lighting display, the liquid crystal display device having 
high uniformity can be produced. However, in case that the 
ultraviolet rays are irradiated from the electrode substrate 
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on which the color filter layer 14 is not formed as in prior 
art, the uniform display can not be obtained. 
[0022] 

That is, since the ultraviolet rays are irradiated from 
the second electrode substrate 2 having the color filter 
layer 14 formed thereon through the mask 6 having prescribed 
patterns in the present embodiment, most of the light is 
absorbed by the color filter layer 14 although the 
ultraviolet rays are leaked from the mask 6. Accordingly, 
the liquid crystals 4 at the vicinity of the sealing 
material are not deteriorated or decomposed by the 
ultraviolet rays. Thereby, the display having the high 
uniformity can be obtained in the entire display panel of 
the liquid crystal display device. 

[0023] 

Also, although the RGB micro color filters are used as 
the color filters in the present invention, the present 
invention is not limited to this. Although the color filter 
of which the periphery is enclosed by a black matrix formed 
of chrome or photosensitive resin is used, the same effect 
can be obtained. 

[0024] 

Further, although the color filter layer 14 is formed 
on the second electrode substrate 12 in the present 
embodiment, the present invention is not limited to this. 
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The color filter layer 14 may be formed on the first 
electrode substrate 1 and the ultraviolet ray lamp 8 may 
irradiate the ultraviolet rays through the mask 6 and the 
first electrode substrate 1. 
[0025] 

<Second embodiment> 

Fig. 3 illustrates a method for producing a liquid 
crystal display device according to a second embodiment of 
the present invention, and Fig. 4 is a cross-sectional view 
illustrating in detail an ultraviolet ray irradiating 
process in Fig. 3. 

[0026] 

In Figs. 3 and 4, an ultraviolet ray curing sealing 
material 3 is first formed on a first electrode substrate 1 
in prescribed patterns (Fig. 3(a)). The liquid crystals 4 
are then dropped to the region enclosed by the sealing 
material 3 of the first electrode substrate 1 and spacers 5 
for controlling a gap are sprayed on a second electrode 
substrate 2 facing the first electrode substrate 1 (Fig. 
3(b)). The first and second electrode substrates 1 and 2 
are then stuck to each other in a vacuum state to form the 
entire substrate 9 (Fig. 3(c)). Finally, a mask 6 having 
prescribed patterns for transmitting light and a guide 16 
consisting of fluoro rubber and formed at the both sides of 
the patterns is stuck to the entire substrate 9 and an 
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ultraviolet lamp 8 irradiates ultraviolet rays to the entire 
substrate 9 (Fig. 3(d) and Fig. 4). Thereby, the liquid 
crystal display device is obtained. 
[0027] 

According to the result of evaluating the uniformity of 
the liquid crystal display device obtained by the above- 
mentioned method, the display having high uniformity can be 
realized in the entire display panel of the liquid crystal 
display device including the vicinity of the sealing 
material 3. Also, according to the result of evaluating the 
lighting display, the liquid crystal display device having 
high uniformity can be produced. However, in case that the 
guide 16 is not formed on the mask 6 and the mask 6 is not 
stuck to the entire substrate 9 as in prior art, the uniform 
display can not be obtained. 

[0028] 

That is, since the mask having the guide 16 at the both 
sides of the prescribed patterns is stuck to the entire 
substrate 9 and the ultraviolet rays are irradiated in the 
present embodiment, the leakage of the ultraviolet rays from 
the mask 6 is reduced. Accordingly, the liquid crystals 4 
at the vicinity of the sealing material are not deteriorated 
or decomposed by the ultraviolet rays. Thereby, the display 
having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 
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[0029] 

Also, although the fluoro rubber is used as the guide 
16 in the present invention, the present invention is not 
limited to this. If the material which does not transmit 
the ultraviolet ray is used, the same effect can be obtained. 

[0030] 

<Third embodiment> 

Fig. 5 illustrates a method for producing a liquid 
crystal display device according to a third embodiment of 
the present invention, and Fig. 6 is a cross-sectional view 
illustrating in detail an ultraviolet ray irradiating 
process in Fig. 5. 

[0031] 

In Figs. 5 and 6, an ultraviolet ray curing sealing 
material 3 is first formed on a first electrode substrate 1 
in prescribed patterns (Fig. 5(a)). The liquid crystals 4 
are then dropped to the region enclosed by the sealing 
material 3 of the first electrode substrate 1 and spacers 5 
for controlling a gap are sprayed on a second electrode 
substrate 2 facing the first electrode substrate 1 (Fig. 
5(b)). The first and second electrode substrates 1 and 2 
are then stuck to each other in a vacuum state to form the 
entire substrate 9 (Fig. 5(c)). Finally, the entire 
substrate 9 is aligned with a mask 6 having a pattern of 3 
mm thickness using a alignment mark 17 and an ultraviolet 
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lamp 8 irradiates ultraviolet rays to the entire substrate 9 
through the mask 6 (Fig. 5(d)). Thereby, the liquid crystal 
display device is obtained. 
[0032] 

According to the result of evaluating the uniformity of 
the liquid crystal display device obtained by the above- 
mentioned method, the display having high uniformity can be 
realized in the entire display panel of the liquid crystal 
display device including the vicinity of the sealing 
material 3. Also, according to the result of evaluating the 
lighting display, the liquid crystal display device having 
high uniformity can be produced. However, in case that the 
ultraviolet rays are irradiated to the entire substrate 9 
through a mask having a width of 5 mm as in prior art, the 
uniform display can not be obtained. 
[0033] 

That is, since the location precision between the 
pattern of the mask 6 for transmitting the light and the 
sealing material 3 is improved by aligning the entire 
substrate 9 with the mask 6 and the width of the pattern of 
the mask 6 can be narrower than 3 mm in the present 
embodiment, the leakage of the ultraviolet ray from the mask 
6 is reduced. Accordingly, the liquid crystals 4 at the 
vicinity of the sealing material are not deteriorated or 
decomposed by the ultraviolet rays. Thereby, the display 
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having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 
[0034] 

< Fourth embodiment> 

Fig. 7 illustrates a method for producing a liquid 
crystal display device according to a fourth embodiment of 
the present invention. 

[0035] 

In Fig. 7, first the liquid crystals 4 are filled in a 
liquid crystal panel 11 obtained by sandwiching the spacers 
for controlling the gap between the electrode substrates of 
which the peripheries are enclosed by the sealing material 3 
through a injecting port 13 (Fig. 7(a)). After the liquid 
crystals are filled, ambient curing resin 18 is coated on 
the injecting port 13 and then ultraviolet ray curing resin 
12 is coated on the ambient curing resin 18 (Fig. 7(b)). 
Finally, the ultraviolet ray lamp 8 irradiates the 
ultraviolet rays to the injecting port 13 in a short time to 
cure the ultraviolet ray curing resin 12 (Fig. 7(c)). 
Thereby, the liquid crystal display device is obtained. 

[0036] 

According to the result of evaluating the uniformity of 
the liquid crystal display device obtained by the above- 
mentioned method, the display having high uniformity can be 
realized in the entire display panel of the liquid crystal 
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display device including the vicinity of the sealing 
material 3. Also, according to the result of evaluating the 
lighting display, the liquid crystal display device having 
high uniformity can be produced. However, in case that only 
the ultraviolet ray curing resin is used as in prior art, 
the uniform display can not be obtained. 
[0037] 

That is, since, after filling the liquid crystals in 
the liquid crystal panel 11, the ambient curing resin 18 and 
the ultraviolet ray curing resin 12 are coated as sealing 
resin in the present embodiment, the large sealing strength 
is obtained by the ambient curing resin 18 and the extra 
introduction of the ambient curing resin 18 into the 
injecting port 13 can be prevented by covering the 
ultraviolet ray curing resin 12. Thereby, since an 
irradiating amount for temporarily curing the ultraviolet 
ray curing resin 12 is required as the irradiating amount of 
the ultraviolet rays, the amount of the ultraviolet rays 
which are directly irradiated to the liquid crystal layer 
can be reduced. Accordingly, the liquid crystals at the 
vicinity of the sealing material are not deteriorated or 
decomposed by the ultraviolet rays. Thereby, the display 
having the high uniformity can be obtained in the entire 
display panel of the liquid crystal display device. 

[0038] 



H09-061829.doc 



- 22 - 



[Advantages] 

As described above, according to the present invention, 
the display having the high uniformity can be obtained in 
the entire display panel of the liguid crystal display 
device, even in case that the liquid crystals are 
deteriorated or decomposed by the ultraviolet rays is used 
when producing the liquid crystal display device using the 
liquid crystal dropping method and the liquid crystal 
injecting method. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 illustrates a method for producing a liquid 
crystal display device according to a first embodiment of 
the present invention. 
[Fig. 2] 

Fig. 2 is a cross-sectional view illustrating in detail 
an ultraviolet ray irradiating process in the method for 
producing the liquid crystal display device according to the 
first embodiment of the present invention. 
[Fig. 3] 

Fig. 3 illustrates a method for producing a liquid 
crystal display device according to a second embodiment of 
the present invention. 
[Fig. 4] 

Fig. 4 is a cross-sectional view illustrating in detail 
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an ultraviolet ray irradiating process in the method for 
producing the liquid crystal display device according to the 
second embodiment of the present invention. 
[Fig. 5] 

Fig. 5 illustrates a method for producing a liquid 
crystal display device according to a third embodiment of 
the present invention. 
[Fig. 6] 

Fig. 6 is a cross-sectional view illustrating in detail 
an ultraviolet ray irradiating process in the method for 
producing the liquid crystal display device according to the 
third embodiment of the present invention. 
[Fig. 7] 

Fig. 7 illustrates a method for producing a liquid 
crystal display device according to a fourth embodiment of 
the present invention. 
[Fig. 8] 

Fig. 8 illustrates a method for producing a liquid 
crystal display device using a liquid crystal dropping 
method in prior art. 
[Fig. 9] 

Fig. 9 is a cross-sectional view illustrating in detail 
an ultraviolet ray irradiating process in the method for 
producing the liquid crystal display device using the liquid 
crystal dropping method in the prior art. 
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[Fig. 10] 

Fig. 10 illustrates a method for producing a liquid 
crystal display device using a liquid crystal injecting 
method in prior art. 
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tf» 2 ©assist jt*aa-r«HrSo/<*-y** 

[R$£ 4 ] vx> <Dffife<D/ * £ - xoBfilt *W F 
fclMB/M K*ffi**H«R*Si 1 £EK<Dtta&i3K 

?©«»#&. 

M** 5 ] Hi 9 £fc*nfcS6 1 RtfJg 2 O^ffigffi 
fc^X**0f&B£fc*«*9R#9ii £Ett<0«a$ 

6 ] ^^O;^- VOW* 3 m mJUT-e* 

5 ic&mom&wm? ©«*#£„ 

UiaiiXPtmSBEfkSmBg^^ U £ £MEtt& 
HftSNB*B* <fc 3 fc: LT«»«SfcSBJB*»& 

[000 1] 

[SHBOB-rafiBSiHf] fl»£a3R?4>S 
[0 0 0 2] 

fe*aas«?o8B&5rfifcov^TBKa-rso a stiff 

*i6*^-f xna ^ 9 »b 8 o*5i4aBai*xa*»ai 
fcsufeKffia 01 o^^m^m^m&mxm 

[0 0 0 3] 08, B9fc^T, S1\ £l<D€SB 
JBfStZ (08 (a) ) o &V^T\ £l<DSffigffil<0 



a i o^ffis« i (cffiMfpj-r ass 2 o^sss 2 

y^»W«0^— 9— 5*»*T« (08 (b) ) o 
#^T\ SlRtf£2©ttffififilRtf2*HSir«l5 
(08 (c) ) o Attic* B9£fc-t*fc£fc 
gffi 9 fcm^o/ s £ - :/**■*"* * 6 *rt L TJS* 
«5>^8<D**Hi*Ba«L, S/-;l/»3*«fk**« 

(08 (d) ) o cntjco. «a«s*?*W6n 

10 SfflBfcttjgJfcB 1 0*<JB«*tlT*0, &7ttl 1 0©« 
*£2ftT^4^gfl#*ii LT*W&b^>-;l/** 3 £891* 
£ft£o c<0i^ Ktll OOfflKibDfcftfc^ttS 

«9 6 ^onta* y 7^ vxtf&ttsn-cfc 

[0 0 0 4] 01 otefc^T, £<r\ Bifl*3/- 

^-*-*«WLr4««U;<*;l/ 1 l SAP l 
3*^LTjB»4**«[-r« (010 (a) ) o #1^ 

20 t% m&%mk(D&\u\ z\cmwgm{vmm\ 2* 
mtt?z (01 o (b) ) o mmc &\a\ 3icmn 

mtzvz (01 o (c) ) o ctiteio. mk&m 

[0 0 0 5] 

BtiSJRJMWc *fc o T$/--;l/# 3 flDHjaffiiSfiJtt S 
fill 2*Hfl:*«fc»fc:iI«!BMSn*JfiJM«fcJ:o 

[0 0 0 6] *9M!Uu aas^fcWt««IEH«** 
[00 0 7] 

1 XttS2 0«S»R±lc«»«H!{|fflS/-;l/#*BfrS 
©/<*->fc»l«U MES l OBBStEOWES/-;!/ 

50 tf-*R«\ Mfem 1 RtfS 2 ©^SS««:RS*T*ftS 



(3) 
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[0 0 0 8] Sft, «9C*«««j£(OSlO«A(C^^ 

J:?tA7-7^;W-*|«u flutes i ^fseig® 

[0009] ne*mi«ttoa i 

*i«c*5-7-f^/>-*»JitU t9E£2 4)*&£tK 
Mfc vx**EB1-*<D*<#3: U\ 
[0 0 i 0] WE49»I1£&0£ 1 OtJMett,* 

U B9£feStifcH&ES l KtfS2 OVBHEfcittE 

[ooii] sfc, mEtiMttfteg i ottrtics^ 
Ttt, »9^fc*nfc£iKtfg2<D«ffigfifcvx* 

[0 0 12] *3^£fl&tta£a^<Dg2<D 

fcI!ttB£II 9 <fc 5 LT^«a<HS«B*!l* u 
[00 13] 

[«WO*SEO«»] l9E*«TO5Fffi<D»liD*afcJ: 
tift m l XliSS 2 <0«ffS«±ic JgJHBHftS!S/-;l/ 

E^-^ttTBSnfc«Wfc«[»*iBTb, MEg 1 © 
«a^fctB»l^rsS2<o«BSfifc^yy»J»ffl . 
©X^-IJ-JHRtf. f&Eglfttfg2<D«ffSfi;&X 
atTHSO^to*. W96fe*tifcWEBlRffJB2 0 

[0 0 14] ttE*3m#&OB l OBj«ic«^ 

t, siofia^cs/^i/ttortflaoBJcttB-rsj: 
5fc*5-7*;v*-«B«u mm%i\<owmm& 

fcv^*^EB"r«i:^5ff^u?«fcJ:ntf, *<D«k 



[0 0 15] tWE*»M»j5fe©S 1 <D«J»c;te^ 
10 T, S2(DBffi^fc^-;l/ttOrtBflDffi*C|(l[B-rs<fc 
3te*7-7-f/U*-«ej«U BuE£2 4)fBS&tK{H 
fcvX^*EB-rSfct^ff*L^0JteJ:ti*f, »Oi 

hfc«Bs& (g 2 «fr&«^«eutt- 

*». ^©«5fcA,^*7-7-f ;I/*-tCcfcoTIRiR (* 
[0 0 16] Sfe, WE*»W35FiSO»lOlllfiKfc:te^ 

wo^to^nfeWES i Rxim2(ommmmctmis-f 

g i 2 ott&£4E£&*? ^rsiwa^saw-r * 
30 tot, ->-;i/»oja2ffifc^*ts»a}b^afc 

[0 0 17] 40E*»W*ffiOSlO«l*fc:J5V^ 

t. »o^to^nfesi3atf£2o«asig^x*fc 

offlBft*>**frafc^3»*U^lfc:j:titf % *<D«fc 

*aa-r s / < * - > t *s-m& t €>{&B»e>w&± u 

[0 0 18] Sfc, tUB*3SR6tt^ 2 «tfi£(c<tn 
if, BiB**>-;l/*tTB*nfc l «<OSffiSfi^tc^-v 

lc«BBMaHMi«B«L % SfilcttEttBBEftSttB 
50 Pfc^«^Ba»bTME^^t9S!<kSSB§^85ffc'rs 



5 

[00 19] 

<® i (ommm>m i ^mmc^m^m7rsm^<om 

[0020] i^i x H2^^>r, m\(ommm 
m&tz mi (a) > 0 #i>r\ %KDmmm&i<D 
as i onuss i fcwaifii-r 5g 2 omigs 2 

y^Wfflox^- !h-5«ttt« (131 (b) ) o 

<r * ck 5 fcSBS*aw*«a» 1 5 -egfcft*:* 

-^^W-il 4kLTfi, R (*) , G OS) , B 
«) <0=Sfe^6««$nSR ■ G • B7^^n*7 

*Bf£?Z> (Hi (c) ) . S&fc, K9*fe*fc^# 

s«9tc ft*^^sm£<D/<*-y;Hrfsvx£ 
®i (d) ) 0 cwc*^ «a%^R 
[0021] jh±id <fc 5 Lrmzntc&ikSiTr.mTcD 

[0 0 2 2] T&fc>l3. *£MmiClo^Zl±, ffifeW 
*^>*:ifrfavx*6*ftU *7-7*f;i/*Hii 
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« £txS 0 SfoT> ->-;l/tt30JSifl8Sfcfe 

tt*«a 4 MNttc * ^ T&ft • »«rr 4 c fc tt4 

[0 0 2 3] *^j56Wc^>Tti, *7-7y;^ 
-£LTR • G • B^»a*5-7*;l/*-;W8^5 
ftTVfctf, ifiS'f LfeCtl«cKS«n5tOTa:*<. 
SBKttlBB**DA-pjBiRstlfc^y *v h V *X£ 

[0 0 2 4] MtRUl^ *5-7-<>U 
*HBl 4tf»2 0«ffiSt62fcJBfiR«tlTt^^ £ 

/1/*HB 1 4 l omffiSS 1 lc»«U vx* 6R 

1 omigs 1 ^^xmm^y^z^m/mt 

[0 0 2 5] <S2<DHft«y>H3tt*«BHfc«5JK B % 
^*^«S»ffiO«203ttfcH*iR'riaH, 0 4 
20 «H3©KW«8a»lS*BaB(c:^LfcBfffliHT*S 0 
[0 0 2 6] 03. H4fcH5^T, £t\ £ 1 <D^Sg 
fi l 0±teJK^t8B!ffcSl5/-;l/»3*Br£<D/^^-Vk: 
JBdJ-TS (03 (a) ) o #^T\ SlOlilfiiO 
v—;W 3 T'HStifcfiiaicJKa 4 *»Tf S J«c, 
Iff 1 ©«ffiSfifcffl»|qI-r«S 2 <9®8iSffi 2 y 
7fflWm<DX^— 9--5«r»ft-T5 (B3 (b) ) . * 
^1 Rtf» 2 Ottfiigfi 1 Rtf 2 £K£*T*« 0 

^»»tR9*jB*-r« (03 (c) ) . att 

30 #-V**U ^^->OHfiJfc:7y V=fA (M^X 

VX^7 6 ^LT^i7>7'8«mW 
4 (03 (d) . 04) o cntCcfcO. »A«^X?^ 
If 6ti£ 0 

[0 02 7] feUiO J: 5 tc LT«B6« tUfc»a«SJR? 

4 F 1 6 VX£ 6 k^*Sffi[9 ^gg»^-^ 

■ffc«^»*Bai#Lfc«$tett, c<DJ:34a*4aS 

[0 0 2 8] -r4fe"B. *^WJtCfe^Ttt, ffieo/^ 

T, ^-^tt3 0jaia«tefe^««a4*^tB*cJ:o 
50 <DWK/**)U±mcl5^Tt$— tt<Di9V^«^^jf6tl 



7 

So 

[0 0 2 9] ft, *$«SWk:fc^T«4. *V K 1 6 t L 

[oo3o] <m3<Dmmm>m5tt*&wimzfo& 
^m^(ommy5m<om3(D^mm^txmm. me 

[003 1] 5. 06(c*5^r, mi(ommm^i<o 

S (05 (a) ) 0 #^T\ % i 0®SSffi l <Di/-)\, 
«BtDA^-^-5£^tf£ (0 5 (b) ) 0 #V>T\ 

m 1 &tf m 2 (Dungs 1 2 zM&tpT-te 0 st> 
£&mmttBtft?z> (05 ( C ) ) o mmc, & 

^TmHm7y7s<Dmnmzmmz> (05 
(d) ) 0 cftKjc'K ®a3t^fg^#6ns 0 

[0 0 3 2] U±Oi:9JCLTSii^n/c® B B a S^^ 

s, &^-&z%?m&m*m?mm2nr^z 

[0 0 3 3] -Tfcfc^ **»«te*;^Ttt, m$£> 
OB*3mmttTfc:»<-rsc:i:A^«<DT, vx^ 

[0 0 3 4] <f4(Di»j>i7(i*^^i|5S B B a 

So 

[0 0 3 5] H7fc:fe^T, *t\ JffiS*2^^tt3T 

-£tti*LTfcSSa'<*;l/l lie. ftAP13«^L 
T*a4*3tWrS (0 7 (a) ) . #^T% ffia?C« 
&<D£AP1 3(cttnfla!NBl 8*»SU set 

l 2*tt|rr* (07 (b) ) 0 i$APi 3tc 

ftB«Wi 2«K0:2«« (07 (c) ) 0 cnfcj: i 
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[0036] iuoj:3(cutnsnftjfi«iXT 

^-6Sf*}rorc^C5, SAP I 3<0^ia*>£- 

s, iS^^-tt^^-rsf$ 0 H 9 s^^ft£i^nTt>s 
io [0037] rate*. *e»«fc*v^T«:, »a/<* 

A>i l ettfteffiRLfcfe i*P«BfcLT»HW{BS 
©flg 1 8 fc«*Mg®ffcS!«}fl§ l 2 £ £0ffl§-r § £ 7 fc: b 
fc<DT% **PO»fi«:«fiH{tS«K l 8T'M?, * 

on«*«»Mn!fk9«R 1 2-p»H'r*cfc7?»a8s 

{fcH!ttJg l 8<0i£AP l 3^(D^»a85A^BSih*rsc: 
So Sot, SAPl 3(*iSO««m*«*M8fc:j:o 

So 

[0 0 3 8] 

ffi*ffl^T»a^*?*a(s-f sbk, «»«r**fk 
•»«rr««a*ffl^fc«$Tfe, fta%^«?os^ 

30 [0n xmitmmikmKmwmmjj&vm i o 
[02] *i«noKas^?oat]§^soaB i osiitt 

So 

[03] *^fc«S»a^*?O§Sfit*tt<0S2O 

Hfififfu^*rxg0r^So 

[04] *^(Offi a e a^^COS^ffi(7)^2<7)||fi£ 

So 

40 [05] *M!(c^ftU»lR70Ka» ao^ 3 co 

[06] *«wo«aa^*?o»fii»tt(D*3o*ss 

So 

[07] *^fc«««a«^*?<D»Bfi)5ri*0S4 0 

[08] aafi^fc^^ssam^tt^^fcataas 

*?OSBfi*ffi*^*rxSH^* So 

[09] ^ft*Bfc^*ts»aiBTft^m^feffia^ 
so ^©mtffifciio^s^SBasxs^paifc^Lfc 



( 6 ) 
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mama 

3 z/-Jltt 

4 ®& 

5 9— 
6 

8 JB^W^yy 



10 



9 

i o igft^ 

l l »a^*;U 

i 2 gftOHI&MiB 

i 3 sap 

1 4 *7-7-f7l/*HB 

l 5 RHR 

l 6 *V K 

17 77^^>h7->r 

io 1 8 mummm 
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